Summary
To investigate the level variation of correlative factors between the spermatic vein plexus and peripheral blood in patients with varicocele, a total of 22 patients diagnosed with varicocele were enrolled in the study. All patients were performed a testicular artery-sparing microsurgical varicocelectomy. During the operation, a blood sample from the left spermatic vein plexus and a peripheral blood sample were collected. A radioimmunoassay was used to determine the 6-keto prostaglandin F 1a . A colorimetric method was performed to determine the NO. The enzyme immunoassay method was used to determine the creatinine, urea nitrogen, adrenaline, noradrenaline, dopamine and 5-HT. The mean age of all patients was 29.3 ± 7.8 years. Compared with the level of 6-keto-PGF 1a and NO in the peripheral blood, 6-keto-PGF 1a and NO were significantly increased in left spermatic vein plexus (347.3 (230.8-415.1) versus 99.7 (80.4-119.9 ) pg/ml and 192.3 ± 178.5 versus 107.1 ± 73.6 μmol/L, p < .05). There were no differences in the level of creatinine, urea nitrogen, adrenaline, noradrenaline, dopamine and 5-HT between the peripheral blood and left spermatic vein plexus (p > .05). The 6-keto-PGF 1a and NO concentrations in left spermatic vein plexus were significantly higher than that in peripheral blood patients with varicocele.
K E Y W O R D S
catecholamine, NO, pathophysiology, prostaglandin, varicocele continuous spermatic vein reflux after varicocelectomy was associated with a better improvement of semen parameters in subfertile men.
To further understand the pathophysiology of varicocele, the aim of our study was to investigate the level variation of renal and adrenal metabolites between the spermatic vein plexus and peripheral blood in patients with varicocele.
| Statistical analysis
Dates and results were presented as mean ± SD or median (interquartile range) when appropriate. All the statistical analysis was performed using SPSS 18.0 statistical software package (SPSS INC., Chicago, IL, USA). Student's t test and Mann-Whitney U test were carried out to compare with clinic parameters when appropriate. A p value < .05 was defined statistical significance. (Dubin & Amelar, 1970) . The left and right sper- 
| RE SULTS

| D ISCUSS I ON
NO is a free radical that regulates multiple functions in the male reproductive system in physiology. Several studies have suggested that NO levels in the internal spermatic vein were significantly greater than that in the peripheral veins both adult varicocele and adolescent varicocele (Mitropoulos et al., 1996; Ozbek, Turkoz, Gokdeniz, Davarci, & Ozugurlu, 2000; Romeo et al., 2001) , which was consistent with our results. Increased NO levels or high oxidative stress due to the release of nitric oxide synthase in the spermatic vein may be responsible for the impaired both sperm and testis function in patients with varicocele (Mitropoulos et al., 1996; Ozbek et al., 2000; Romeo et al., 2003) .
Aksoy, Aksoy, Ozbey, Altuntas, and Akçay (2000) found that seminal plasma nitric oxide levels of the varicocele patients were also significantly higher than that of the normal controls and NO may influence sperm production, motility and morphology in varicocele patients. Santoro et al. (2001) found that the inducible nitric oxide synthase (iNOS) was overexpressed in Leydig cells of adolescents' varicocele testes and was a possible source of NO overproduction. Shiraishi and Naito (2007) Although Camoglio et al. (2004) believed that renal and adrenal metabolites enhance varicocele-induced testicular damage by rat model, the result was only inferred from the data indirectly instead of measuring the adrenal metabolites. Cohen et al. (1975) Gonzales and Garcia- Hjarles (1990) found that serotonin may play a role as an infertility determinant in subjects with varicocele. Caldamone et al. (1980) stated that 64 per cent had spermatic vein serotonin levels equal to or greater than peripheral levels in infertile male patients with varicocele. However, our study found that the level of 5-HT in the spermatic vein plexus and peripheral blood was no significant difference. The measurements of 5-HT vary widely which should be further studied. At the same time, the creatinine and blood urea nitrogen were measured as indicators of the renal metabolism, and the values of them were also not diffident. In summary, the hypothesis that renal metabolites, creatinine, BUN and 5-HT reflex into the spermatic vein on the patients with varicocele may be suspected.
It is well known that PGs was produced in the kidney,the main products were PGF 2a and 6-keto-PGF 1a the stable metabolite of PGI when human kidney was incubated with arachidonic acid (Dawood & Khan-Dawood, 2007) . The concentration of 6-keto-PGF 1a elevated F I G U R E 1 Comparison of outcomes of correlative factors level between the left spermatic vein plexus (LSVP) and peripheral blood (PB) in patients with varicocele. (a,b) 6-keto-PGF 1a and NO were significantly increased in LSVP than that in PB. **p < .01(Mann-Whitney U test), *p < .05 (Student's t test). (c,d,e,f,g,h) There were no differences in the level of creatinine, urea nitrogen, adrenaline, noradrenaline, dopamine and 5-HT between LSVP and PB significantly in spermatic vein in our study. In the meantime, Ito et al. (1982) found differences in PGF concentrations between the internal spermatic vein and peripheral vein in varicocele patients resulted in infertility were larger than those of the incidental varicocele patients. Schlegel, Rotermund, Farber, and Nieschlag (1981) found the high concentration of PGF 2a in semen affected the motility of spermatozoa in male infertility. Abbatiello, Kaminsky, and Weisbroth (1976) found that PGF 1a and PGF 2a inhibited significantly the spermatogenesis and reduced the size of the prosthetic gland in mature male mice through subcutaneous injection. It can be concluded that PGF may be a key factor in male infertility caused by varicocele. And Ito et al. (1982) found that PGE in also obviously increased the spermatic vein, but the function of PGE which inhibits or promotes spermatogenesis has been controversial. In our study, the level of PGE was not detected due to the shortage of detection box and the deficiency of blood samples.
In our study, we only get blood samples from right spermatic veins of two-seventh patients with bilateral varicocele because of the difficulty extracting blood from fine right spermatic veins in operations.
So we gave up the comparison between the samples and peripheral blood. When we retained the blood samples from the left spermatic vein, for getting more blood, the thickest spermatic vein was as a puncture object, and the rest of the finer spermatic veins were ligated.
On the final extraction process, the assistant squeezed the veneer vein plexus within the scrotum so that more blood reflexed into the proximal part, in favour of taking more spermatic vein blood samples.
The limits of our study are small sample size on the patients and blood samples, which impede repeated measurements of indexes.
So large samples of data are essential to confirm the conclusion.
Moreover, due to ethical issues, we could not use the normal population as a control group, and to minimise the offset, the peripheral blood was the own control. As 6-keto-PGF 1a and NO in the spermatic veins were found to be significantly higher in the study, it needs further study that the function of them in varicocele. At the same time, we will establish animal models to study the functions of 6-keto-PGF 1a and NO in testicular dysfunction and spermatogenic dysfunction in the male infertility.
| CON CLUS IONS
The 6-keto-PGF 1a and NO concentrations in left spermatic vein plexus were significantly higher than that in peripheral blood patients with varicocele. 
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